Expression of calbindin D28K in the dopaminergic mesotelencephalic system in embryonic and fetal human brain.
A subset of tyrosine-hydroxylase (TH) neurons of the substantia nigra (A9) containing calbindin D28K (CaBP) appeared to be less vulnerable to cell death induced by Parkinson's disease than the subset containing dopamine (DA) alone. Because grafting procedures of fetal human neurons are increasingly used in the therapy of Parkinson's disease, it is important to study the development of DA neurons coexpressing CaBP. In humans, the genesis of TH immunoreactivity of A9, of the ventral tegmental area (A10), and of the retrorubral area (A8) occurred during a 2-week period from the 4. 5th gestational week (g.w.) in the ventricular zone of the floor plate and the contiguous basal plate of the mesencephalon and diencephalon, i.e., the prosomeres p1-p3. Double-immunolabeled TH-CaBP neurons were detected from 5.5 g.w. on, in the first wave of DA neuron's migration, and were observed in their final residence in the dorsal A9 by 10.5 g.w. Calretinin immunoreactivity was expressed in TH-immunoreactive (IR) neurons from 10.5 g.w. on. Ascending TH-CaBP-IR axons were observed toward the telencephalon from 6-7 g.w. , reaching the anlage of the nucleus accumbens and amygdaloid complex at 10.5 g.w., but were not detected in the ganglionic eminence at this latter stage. Dopaminergic patches were detected at 13 g.w. in the anlage of the putamen, but no TH-CaBP-IR fibers were observed in the matrix at this stage. In conclusion, even if CaBP immunoreactivity was detected in TH-IR cell bodies during the embryonic period, the TH-CaBP-IR axonal terminal was observed earlier in some limbic-related areas than in the matrix compartment of the basal ganglia in humans.